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(54) SWITCHING POWER SUPPLY SYSTEM 

(57) Abstract: 

PURPOSE: To provide a switching power supply system 
which is used in various kinds of electronic equipments, 
especially an RCC, and which operates stably even under 
a light load by preventing the increase in a switching 
frequency under a light load or rather actively lowering 
the frequency and thereby lessening a turn-on loss. 

CONSTITUTION: This system is provided with a 
controlling circuit 80. The controlling circuit 80 sets 
the minimum off-state time which would be longer as a 
load gets lighter based on a feedback signal from a 
detecting circuit 7. After the passage of the minimum 
off-state time, the controlling circuit 80 sees if the 
flyback voltage appears in a tertiary winding 23. If the 
controlling circuit 80 detects no flyback voltage in the 
tertiary winding 23, rt turns a switching device 3 on 
and then determines the on-state time of the switching 
device based on the feedback signal of the detecting 
circuit 7 so that the output DC voltage may be 
stabilized. By providing such a controlling circuit in 
this system, a switching frequency gets lowered as a 
load gets lighter and then a turn-on loss can be 



lessened and thereby the system can operate stably even 
under a light load. 
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[0 0 0 3] J£TRCg£3fc<DX^ v 

r. in i 6 4#flsu&3&se>*©ttf^%ttiBrs. 01 6 

Kfci>T, i«A*i£Sfc«iBrca9> -e<D^E£E i <b 
-T£o 2«h7>Xt^0, 1%«H2 1. 2&#iBl2 

BEE i %S5Jaift3Ji3S«Etcaft LT 1 **J»2 1 tcA^ 

T6„ 7ti^0l9lg§. 8»M8PigKT**5. tttfciSij6« 

oOtf$R*eiir£o MfBBK8«3^ttK2 3a)7 7 

-f/*a> *«E#&< ftSi^-T v 3 

L. *©*>^IB«rU*il«WBEEo*3Rfi{b-f*J:9 

[0004] «±<d j: 5 &c« n/cx * ymst 

^>y^3#*>OTl>&B3K l^C«§21CCttAA 
EiS^IEE i^QlflQSti. F 5 >X 2 XW 
^^>^SR^3*7-rSi. h^>X2©fi>S£x*;U*~ 
-»^7^^7^EilytS4L t *W*-F4<fcffi 

EEo^«IS3ti5. F^>X2©ffl»x*Jl/^-#J» 

V>f>^tE^t^ e *ffll|§IIIS8tt:7^-f * 30 
mE#ft<fto/c©**»nU v^ZsPIKf'S 

t<D«»it3&J i 
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£<t, >w 9^>^*^3©*>iWffl*«:A*ii:««aa 

1^6ffiftiit*«S£«. Ei 'Ton/L fcfc'-* 
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o&'b* v m® &m < -r j: s tcs/j^^ 7 h$h«-^ c * 
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^>X 2 Oil-^ > * >X <!: c*i<b«iiIBWCcaEyr|« 

«o 3^3S23CD^EVt r**kffll/'Tl»4^X 

^IhIB§8 3^, coy>^>^SE(D)i«r^->t 

:>{§^a*a;fiUftW\ S/J^^HfPelTo f f (MI 
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*«**»«-r&c tfcj: oaa*ia»«EEE o*s?5£fb 

U<fc 5 ^/J>^^B#r^Tof f (MIN) tJI 

ftfif *fr tt e> * >B#pa Ton »ee*i?!i » £ s < « & & ft 
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[0017] (HSfcfll 2 ) JHT*«H©» 2 OttHlC 
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©T%BLfc. *A:H5tC^0fc*IIfflI@K«Bll©*!KSP 20 
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^ISlEi, 8 2 83(^^f5> $ThIB, 8 

4«*>«fIBBSEHB, 8 5^7B$ri^Ill^ 8 6 
»K7^7-iKT^0, Hl©fe©£«Wfc»M«*H! 
«t?**©t?IB(;tt#*ttJ*Lfc. 3W*E«8 IB. 

F8 1 1, r3>T : >1f8 1 2£U^U-£[n] 
B8 1 33^6»«S3nS. 5>$TI]B8 3«\ Sin 30 
831-8 34, ^-f*-K8 3 5. PNPh7>vX 
£8 3 6 £NPN8 3 7 3&>6««Sti*. 3j->l©HSS 
SB8 4K* atS-8 4 1, 8 4 2, NPNh7>^^ 
843, 844, PNPh7>«^845, JSl©^ 
>f r >1f846, ^xt-^^K847, 848i 
tt«S8 4 9*>61««3«i-5. *?BSW«MeHB8 5 
tt, S«««8 5 1, m2<Dr3>T r >lf 8 5 2. WKS 
5 3, 8 5 4. NPNF7>yX^8 55, 8 5 6 ttt 
«S8 5 73&>6*RRStiS. F7-f^iR8 6B, NO 
TESS8 6 1, NOR[g]S&8 6 2-8 6 4£t#iFl^8 6 40 

[0018] a±o£5Kft&2titcm®mi&sc^'z 

WWPtl»T5. »I1E18 1 It 3%«tt2 3 
©7 5-f J^^fflE*^ F8 1 1 <hn>r>1f 8 

12-CB«¥»0, UfaU-^iB8 134^lt8 
W«BEV c c«r#HBCCfittfr-r4. 

[0019] 5>^I5Ifg8 3»3*#«.2 3©mE 
V t r£Stn8 3 1 t^ltPNP h7>W*83 6 
»^>y*-?-3*J*7'C3:X«»2 3K 
^^-f^^WE^aSun^^ PNPh7>^ 50 
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* 8 3 6 tti^-f 7^ SnSOt* 7 iftS. 

K8 3 5ttPNPh7>^^8 36 £>i£mE«g<D/c 
«>CC»ASti4. COB#. ISK8 3 2 
ij£«:fltt&Sti4NPN h7>t?X^8 3 7«*>-T^O 

fc % JSS8 3 4 tCtt V c c ^6fi$i8 3 3 i N P N h 7 
>5*X* 8 3 7 ZftLXmmminZ><DX\ 
8 3 4^S4in^, NPNh7>^^83 7(D< 
-^«Bi{Jr> r V be + V834i44. 3#«»2 
3©7 7-f^* ?ttEEft*&<&9. PNPh7>^^ 
8 3 6©^-XWI#V8 3 4*TIsI£<J:, PNPh5 
>^$8 3 6»*>U NPNh7>^*8 37B 
^"J**©^ Hi*3h4*->3f>i^a»HKJl/ 

[0 0 20] *>B#IBSSIslB84«. F^-f^HB8 
6*>6ffl*3*i* ^fi#d*JSIS8 4 2*7>Ur 
PNP h7>^>8 45t?Stt£o X-f *7 c >2 r ^R J ?• 
3#*:^, F^^ftf d^LU-^U©^ PNP 
b ?>zsX £845 i*^->ttS8r*-5©T» 1 ©^f* 
8 4 6»7xt-^t- F 8 4 7 (DMKV z 1 * 
T5fl5«3*irii*. t©*EVz l#»l©IJf5e©*E 

y3RT-3 3&i^>r&t. PNPh7>^^845W 
7U NPNh7>^^8 4 4^ltSl(Dn>f 
>*8 4 8»*»l©Bf3E©«ffiVz 1^WI$W 0 
NPNh7>^^844Bx$ 9 *&&!n8 3 1 *^ 

it 3yc««2 sicmmztiztth^ npnk^> 

t?X*8 4 3<h5^H*J8Efrc&oT<,>4. SotN P N 
F7>^^844©X5 '^iffiJO VCCH3E3*!. 
Jfiln8 3 1 t^Lt»h4«*ttNPN h7>^^8 

4 4 *^LTi**i4B i ©^t^-fs 4 6 ©j&mmsc 

£*0<fc*. 3*««2 3CC|*A*B««EEE iJCtt 
t^U/c7*7-F«E^*U-Ct>S©-e, C©M1 
i*fcA2>itift*EEE i iCifcfljLTl,**. ffl l ©n>f r > 
1f8 4 60lEVcltt. tt$m8 4 9ic£^XMmm 
EVf b £ Jt«3*i, V c 1 ©tttt**Jt** V c 1< V 

if d^LU^l/fcftii. PNPF7>^^845 

(W>irvci^i(DRfff0iEVz i*-cft»cc 
7c«-r*<fc£fc&c. x-f »^>^*^3*j*7-r*©-e 

3:X«JR2 3K»7t9- F«BE**tt < D , NPNh 
7>^^844»t7f6o C©B£. Vcl>Vfb 
&«C*©-C, ^->*7fi#b»LU^Jl/CcR-5 0 X>f 

* * > ?j|tf-3 ©* >B$ffflT o n 5 tc** 
1*««2 l©«tt*Nl . 3^««2 3©«»*N3 
il. «»Jt*n = N3/Nl t~th« ®t*83 1 ©ff 
CiffiSrR t r , Ml (Dr3>-r>1^8 4 6(DilgMC 
lin o 3^CM2 3KJttT47 t 9 - FlEBn 
EiTA£*>6. t>B?F B 1Toni'l S103>f>t 
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8 4 6C0mi£Vc 1 #ft«1tfi!En E i/Rt rt fill 

©Bfjeowi v z i * 6 *§jmEE v f b £ -c&n $ n £ * 

Ton= (Vzl-Vfb) -CI • 
i4S. JSSmEV f b#]g< t>MTo 
n«S<&0. a*a»*EEo*3cSfb-J-*J:9«:lB 

itWr*. 7*t-?>f * - F8 4 8tt*««EV f b 
tcTKfilV f b (M I N) *Stt4fca&Cc»Al/fc. * 
>B#HITon<D*A*>B$paTo n (MAX) T 
on (MAX) = (Vzl-Vfb <M IN)) - CI 10 
•Rtr/(nEi) (S^A^HEEE i #W 

<ftSatftfc*>«FlBTon (MAX) 

[0 02 1 ] *7«FlHK3E|nlg88 5«. K^-f^HB8 

<tfita8 5 4^ltNPNh7>^^8 5 5 iNP 

IfJ*b F^^^ft-^d^H U^KDBJ, NPNh7 
>>>X£8 5 5 SCX 8 5 6ii*>1£m&&OT\ f&2 
CDn>f : >-^8 5 2«OVCca«3tiri^iife{C, 20 
Htf? £ *l £ */h * 7 B*HI{I# c » L U &C o r I » 
-So C0^20r3>^>1f 8 5 2<DOVi>m2<Dffim<D 
K5^:/«#d#LU*<JMCtt4£, NP 
Nh5>^dr855aCJf856B*7U *2©n> 
-r>1f8 5 2«5E«8iE8R8 5 1 &cir>T5fc«*HI«i3n 
SiifcCC, m2CDr3>r>^8 5 2<D^JEV c 2», 
tt«g8 5 7KiJ:oT*HKEEVf b4tbttStirc^4 

«*«Jt*, V c 2 > V f b iftiiftW^lllHfl^c 
fcl:LL"<;WCfc£ 0 g/J^7^PiTo f f (M 1 N) « 30 
#<DJ:5te#**. £«ft«8 5 ia>6©5fc««SE* I 
2. 12©^>f>t8 5 2CDfNt^fi£C2£ir£ 

frM^MTo f f (M I N) *2©3>f 
>t8 5 2 omjEEV c 2 I 2 "C, 312 CWJfJg 
©HEE0 V^6«I1EV f btTM3ftWlli& 

Toff (M I N) =Vfb-C2/I2 

Toff (Ml N) teg< tt*. 

[0 02 2] K^^^IhIK8 6«, ^->^><l^a, 40 
*->*7*^bi«/h*7«FlBfflr^c**«L/, x-f 
**>^*^3**>tf:7T*<h<i:fcCC, tJIBSPffiK: 

^0B©a#tWR*5*T F5 ^ ^«#d zmji-rz* 

£~>*>fi^attNOT(o]&g8 6 1 (£<fcoTKI£3tt 
fc«L «/h*7«FlB«#cii<>«CNORia«88 6 2fC 
A^2ft£o NORHH8 6 2G>ffl;fi#H U-^UCfr* 
©tt, * a # H U^Jbr»^* 7 BSIfflfl-si 

2 3«C7^-f^» f*E#«SLt^4l^r*4. C 
©NORHK8 6 2(D&jjm^-t5->*ymnbt 50 



Rtr/(nEi) 

NORiS8 6 3R^8 6 4t«fiS3ti^7 »; ^ ^ 
:7P»7H«ecA»3*i*. fOHJ*tt««S8 6 54 

d«. ^->^-7fi^b^HU^JUtD/^^^*r^><b 

CC, NORiK8 6 2©UM^HU^;l/{Cft5S 

«ft^t«ftW»«C*JW&3^a»2 3©«ffV t 
r . 5->*>m^a . ^I03>f>f 8 4 6©1E 
VcL £->^-7{f-^b. ^2CO^>T r >-tf8 5 2CD 
mi£Vc2, */h*7NFlB«#c. NORE1B8 6 2© 

lEVf bi, t«Ton, ^-^BSPHTof f. M 
/W7WITo f f (M I N) ±<DM&*9ff?o 
[0 02 3] JM±<DJ:56C. *>«FlHS!tS0»8 4K:» 

> cob^ &c 3 2 3 ic^^r Z> y * v - F «SEfrcjcB D 
fciati 1 (Dn>^>1f 846411 ©SB&DWEfr 

®#3^e>9^n^ji§i8«Ev f b if lon^f^o 

mjEVc 1 SrtfcKU Vc 1#V f b&CM££#->* 
7fi#b*W*-r*«fiSil/, ^^B#Hta:SIiIS§8 5(c 
f2©3>f>1f8 5 24Wl l X-f **>^JR-¥-3*« 
*7-r-S<t«yh*^^PiHt#c*m^0, 

a 8 5 2^m2o§f^comffi^6^cD^?&r 
^«a*i>«tt*r*£±fcK:, ^2o^>^>ifcDm 

JIV c 2 <tV f b*Jt«U Vc l*svf b(Clii« 
/J^7B$pam^c**^Cc^^«Js!c<b-r^CiK:J:t), 

^@Sg8 4 KRtffcJI 1 CDn>f : >1f 8 4 6 C0jSk^fl#P^ 
t?*>«FlHTon*«3eu. *<03W«««*A*il»« 
BEE i©H»tr4CirA*»iE**>W, A*iS*m 
JEE i*JiB<aS«<S:ffl< ^^^t4^wr^3}->B$paT 

o n &c*tc£;L. AfcffifeWEE i <^»ic <fc4»ffl«E 
Vf b<DSEtt*flW|-r*c:i3W-c€re 0 ffioTA^ia^ 
^EEE i C0^tttC«t-Sft/h*7«FMT off (M I N) 

^>yjBW»f OA*K»Sr»A4Cli*sr**. 3 6 
&cc<D«^»»a«EV f bfcT»tt*RW4C4-C, 
§At>^1Ton (MAX) CC^>A^B:a£^HfiS#tt 
«rW«Ci#t*, X^ ^^>^^^(Z>^AA^ 
«*OA*«jE**W*Ci*s-C#4J:5«ca«. 

[0024] (mmm 3 ) «t*^^©s 3 <ommm^ 
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4Rtf5lctB^-T£kCDT*&£ ( > ffi<D«0Etcont:«. 
H5<h0fiift<DT-*BgL/c. H8tC*Jl^T, 
51, ^2CD^>f r >^8 5 2, ffiK8 5 3. 854, 
NPNh7>^^8 55, 8 5 6<fcJt©88 5 7ttH 
5®*7ISIIIIIB^H8 5iHI«aorHD«W*«-* 
L/c. B5©«jaE<tg&a©ii, *6tn8 7 1-873, 
ibSeS8 7 4. OR[5]gS8 7 5. NOTIelK8 7 6, N 
PN F 7 >^ 8 7 7 i£*a«8 7 8 ifflWlfc* 10 

[0 02 5] «±<D<fc 5CC«fiRStifc*7«pIBSgseHB 
CCo^-C*<D«ftffi*ttWJ-*. Stn8 7 1 iStn8 7 2 

ism hev c c ^^fdurm 3 <om^<ow£v 3 *ft 

& e J£lxf£8 7 4tt»3<D0fS(D«EV3 i»203> 
^>^8 5 2CDHEV c 2 i*tb«U *©ffl*liit«! 
88 5 8<D&j]t£ h^OR^S 7 5^At>ZtlZ> 0 
OREB8 7 5©fflA*5»4\*7WBfl|^cJt«t*. ft 

^^85 5, 8 5 6W7-T5<b, ^2CD^>^>1f 8 20 

7 <t 4> (c h u^i/r * -> /c<Dr\ ? b$bb 

c(DHK;Ul tfc««8 7 4 0ffl*<bit«S8 5 7© 

itHEV f b}WJII3©9fffi®«EEV3J:«!}feftl»«^, 
^2CDr3>f r >1/8 5 2<DmKV c 2 (Djtm&MfrV c 
2>Vf biftot* 4 fe^^fl#ra^ciiHU^JU 
(D££T&D k $6teVc 2>V3i/j:o/c^tc^/jN^ 
7B?ram#cttLU^I/fcfc5 0 iW^SfFITo f f 30 
(MIN)tt. Toff (M I N) = V 3 • C2/ I 
2 Ct@^i**i£ 0 j»WH*»EV f b3&J»3<DBrJ&D 
«EV3 <fc?)fc*C>±, *^*7«fH«#cBVc2> 
V f bi&aiLU^I/CC&t), JfS^BEV f b(D«c# 

HJT off (MIN) ttTKfflfclBrr*, m^#B#ic 
ft/h*7B#HT o f f (MIN) ^<^^^^ci 

[0 02 6 ] S 6CC*|36ffi|CC*j(r^T«, JM8S8 7 4 
©ffl^^rNOT[eISS8 7 6 <tStS8 7 3^1TNPN 40 

h7>yx^8 7 7^l, NPN h5>y**8 7 
7^^>-r^4^2(Dn>T r >lf 8 5 2«Cffi«8fei!B8 7 
8*«SBI*S*i*«ffi*Wl/ri>-5. IP 5, ^2C0^>T r 
>1/8 5 2CD«EVc 2<DfMtifite»Vc 2>V3£ft 
NPN F7>J/^*87 7^>ltS203> 
f^t/8 5 2K^«SEW8 7 8#J£lft3*i, S&2(D=J> 

^>i/8 5 2^©5E«*is«, mmmms 5 

SSI 2<b£«jjtjR8 7 8<DiS««»4<Dili«p*. CO 
£«ttfll8 5 1 <D%nMffi> I 2 &£ttftffi8 7 8<Dl&m 
H?J£<tcD^£J 3 4-^^4, »S«EVf himscm 50 



«fB§¥ 8-289542 
12 

5e©«EV3J:t)feiKl>B*cO«/h*7«ffilTo f f (M 
IN) tt, Toff (MIN) =¥3-02/12+ 
(Vfb-V3) • C2/I 3iSc4. a9tc*^asw 

tcfeWisaRftjgHtur. mam 2 

On>-r>1fomJEVc2. J±«»8 5 7©a;*7> J±*R 
88 7 4®Hi*i*/W7lWlfl#c HI OK 

JH«EVfbi*/M7lWITof f (MIN) ±<D 

[0 0 2 7 ] fet±<Di^CC, ^^B#PflS^|pl^c^3cD 
WSE®mEV3*RW, */Jv*7B#IW«^c*W*T* 
i»tc 4 ^2CD^>f r >1/8 5 2©^**HJ6Ti 
»3©Bf5t©*EV3tcM*ar-cr>»IH»«/h*7 

off (MIN) KTIRffi*»5£^£C£#r*&. * 

mm^mi>tcR c c cdj; ^ ft* ? * > 

t>r«, X-Y ^^>^T-3(D^->^^B#tC1^-^m 

jl***^, fiP%*fi«B*K£*S< ft£o */Jv*7B* 
FITof f (MIN)OtSt C<D£~>:*:7iEf£K: 

^&&£ 0 $IEi0i^Cft/W7B|fflTo f f (M I 
N ) tfSfinSB* H i'JB < ft & 4 > C <D$h$k&m *) 2B*l 
*^M7B$iaTo f f (MIN) KTREffiSrlS 

f (MIN) #S<tt9-r*4t£*ra<Ci*ST* 

[0 0 2 8 ] $6iC^2CD=J>T r >1^8 5 2^r^3CD^f 

scDmJEv 3 cc^^> $ x*<DMmmm<Dm$L 1 2 

m3<Dffim<onE.v 3&b\*m2<Dmm<?>nti&i 3 
"c^-r^^i-r-scitc^o, m 1 occ^u/cj: ^ 

K:«flWWfc*jW*«^7ieiHTo f f (MI N) cd 
/h*7B#MT off (M I N) « 4 mbCMWnKV f b 

fcibwu/c/cwofco-c^o/co ^sgiifiWOcfc^&c. « 
/J^^^To f f (MIN) <DTR««:HS-r&«^ 

^8 5 2^<D^**i5K*^x.-5>CiCCJ:^"C, «/Jn*7 
B^ralTo f f (MIN) ifflS^EV f b £©M«&» 

*Bft x y > #nmmsi*n zct&-e$z 0 

[0 0 2 9 ] (HttM4 ) «T$^(DI4 ©H18«*C 
•oc^r, Hffi^MLft^^BiW-ric Hi 1 
<om 4 <DHt6Wlfrc*5^ ^ X A v * > ^*«$Sa©P8Plp| 

<Z>«fiS«HiatfH5 4Bl»aoraKLfc. */cHl 
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Wtt»ffi«ra»r*»), 3BU6«tt«|*B6«:ffl^-ri 
^t*^„ SI HCfc^T, 3^82 3, !Si/i8 3 
1. ffita84K NPNh7>^^843, 844, 
';xt-^t-F847, 8 4 8iit«S8 4 9«H 
5iEI«-C*f3, ^*Sfcffl8 5 1 . 8 7 8, g£i8 5 
4. 871-8 7 3. NPNh7>^5f854, 8 7 
7, Jt©S8 74, ORIHlgS8 7 5 £ NO T0&S8 7 6 
»H8iraa-C*«. H5a»H8©«WEtRtt5© 
i*. ^l^O f 02COr3>f r >^8 4 6, 8 5 2^SM 10 
LTnv^^ifS 8 0 £U ffi5i842, 8 5 3. NP 
Nh7>^f 845, 8 5 5 ihbl5^8 5 7*K0I^ 
* t 8518 8 1-8 8 3, NPNh7>^^884 > 
PNPh7>^^8 85, 8 8 6. NOT@3888 
7, 88 8. AND0S&8 8 9 <bORIe]B8 9 0 Srtttttl 
L/. *>l»IHBaflEHB«:*sl*rtt, ib^S8 4 9<Dffl* 
#»6NOTIeI&8 8 7 <bAND[e!S§8 8 9^6&£>^ 

*:7{I-Stb£fflK8 8 l^ltNPN h^>>>X*8 

8 4t'^t3>f>t8 8 0%^oitt«-r*«JlJ6<t 20 

f>1f8 4 6, 85 2^<tl^>f>t8 8 0iL 
/c©rit«S8 5 7 <£Jt»S8 4 9 fc^fl3"C#. !Sta8 
8 2 iPNP h7>^^?88 5# F^-f:/fI-f»d*§ 

^NOT[5Ig§8 8 8 £OR[p1&§8 9 0^64^» 
^UBiffittS 83^LtPNP h?>*sX$8 8 6 

^3£*>^£<!:, 3%««2 3CC7*«7- F«EE**« 
£U NPNh7>^^8 4 4«Mt3>f>t8 
80^Scm-r^ o HKSCCNPN F^>^**854fc* 
> 7B$IHfI# c % L U"<JUtcB5£T 5. J£Lbtt 

B5£H*<D«rf¥r**. »44©B*1R0W2©3 
>f>t8 4 6, 8 5 2^:Jtffi J ftU"Cn>7 :r >if 8 8 0 
£L,T(,>&/t#>, £S%jB8 5 1 tC<fc^P>f r >-^8 8 
O^CDTtm^. PNPh7>^^885^t7f5C 40 
&r2W-rS.£"C*S. n>r : >-tf8 8 OOmJE^rV c 
t-T-Sxb, ^>f ? >^8 8 0CDSfe^ii^Vc<V f b 

8 8 7iANDlHlSS8 8 9 *6a*^^»4i»JWC 
CD L 6 H W ^;U©£*> ±# D^Hilt9>'> 

7i^b('i F^>f:/ff^d£LU^;UcT£<fc£*>CC, 
NPNh7>^X^8 84$t>l, rn^f^U-SS 0 

©«eev c **2 oM^tEt^^ o v ccftaswr 

&o K^-f^d^LU^UCi^i, NPN h7> 50 
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^X^85 6W7l, tb^S8 4 9 0Hl/^;l/?:A* 
3ft"CV£ORIIIB&8 7 5<Dmt)T&2>Wb*yVmm 
#cttHU-^te&4. IIJ^CPNP h^>^^8 8 
2«^>0, 9>-> 3 ^ h/^UXO^->^^ff^b^ 
Ll/^{CftotNPNh7>^X^8 8 4^7t4 
£, ^m^®8 5 l;fr 8 8 0*3Em«fcI 

2X'3m*mife?Z 0 COB#. Vc<V3tfe*-6© 
X\ J:tKS8 7 4<Dffi*«HU^<JUK:ftt). NPN h ^ 
>^^8 7 7W7r^5OT, SS8£W8 7 8&J8 
J»3*l"CC^ftli. vf b<V3(7)^ ^>7^>1f8 8 
0fc*Vc<V3tCM5*-C3E**«I 2T'7tm2fti& 
W , C <Dmm&&'b* y BSBfi# ctiHU*<JU<t&4. 
Vf b>V30t§^ Vc>V3H»NPNF7>^ 
X^8 7 7W>lt < ^>7 r >if8 8 O&V c >V f 

off <M I N) ©ft^m*H8£0«-C** o NO 
T [11888 8 8£OR|p]S§8 9 0 *»&tt£>^U*«flHaH 
tt. 7 BSIfflffi-st c # L KMC & & j£ t>T#9 £ 

^fflLT »7>->3 F^'Jl'X©(I#*ttfctJU CCD>7> 
» F'W*flXt-5t**WT PNP h7>^^88 
6#*>U 3>f>t8 80(J';xt-^^-K8 
4 7T»*5«1 co^f ;£©mj£ V z 1 £ r SL^t* 3 ft 

F^^^m-^d3&SHU^utctt**"CCOtt!B 
F7-Y^«#d^HU^JVK:tt-&i±ISiM^* 
$!9iIT 0 131 2*C. J£Ub(Z)ttf^*»»K»H<bl/T. 
SfiW£Sfi^*Ctetf£:3>^>-0-8 8 OCDtSJiV 
c, ft«a8 4 9<Offl* l ff-^b, tt«g»8 

7 4 0fcb*>, «/h*7l«IH«#c % Jt«B8 9 0<Dta* 

[0 0 3 1 ] fel±(D<fc 5iC*HJtWCC <tft«, *>B$HI 
BB3EHB©*1 03>f s >*8 4 6 <!: ^^B#fflS:®HlB 
om2©r3>f r >lf 8 5 2^mitLX^>r : >V8 8 

T-5<h|5l^iC^>f r >^8 8 0*»2<Def3E(D«ffO V 
[0 0 32] (JBS6W5) KT«:**M©»5(Diafi« 

7 (omizm 8 (c^u/c^ r7 ^mieg@gs(caffl l 

3«. *§zw<Dm5<Dmmmtctovzx4 v*>#nm 
mm:<Dmffi\a&<D *y nmsfcm&vt-^tt^ 

To 01 3JC*Jli-C. }filn8 9U8 9 2iJ«*fSJEV 



(9) 
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9 3&m4<Dffim<Dni£V 4±m2<Dx>7 : lsy 8 5 2 
<DMJ£Vc 2^itl5-T6o itUS8 9 3<oai*«ORlHl 

AN DIeI8S8 9 4<Dmt)&m^*y&fmm-^cttj:2> 0 
NPNh7>^^8 56it ORIhIK8 7 5©a^r' 
ttfe < 7 «9Hfi# c * SI** &<£^&c}g$re£*x 

[0 03 3 ] fiLLOJ: 9CC^2tifc^7l»|l||RSBB 
o»ftt»Wf5. »40BBe©«EV4l*lir3 0»fJE 
^BEV3J:Ha<^U Vf b<V4t*^ 10 
»Vc2<V4tfc*aor\ ht<SB8 9 3©a*«H 

H8©tbfP<tEi«r*s. Vfb>v4 

iW7B$riTo f f (M I N) fitI203 
>T r >1^8 5 2 0^EEVc 2#3c*3*VCl>5B$ 4 Vc 
2 >V4 ±tt*£Jt«»8 9 3 <DtttfJttL U^JKCtt 
0. ANDW8 9 4<DHl*EP%«/h*7B*|HHi#c» 
LWi^ B ffiotft/M7lfflTof f (MI 

n) cciEti^a^-rsci^r^^o 

[003 4] «_hO<fc ^tC*HJB«&C <tti«. 
^flTo f f (MI N) tc±Efit%R3£-r*C<bCcJ: 20 
fiWK^Sii/M^MTof f (MIN) 

^uvrgxvjmmm (20 rhz«t) ttfc&c<t 

[0 0 3 5] ® l;fc605©*teWc:*5tr>T\ * 

>B$HI<DB:^'Ctif& 1 ^^>-r>^8 4 6 &tdiZ^>T 
>1f 8 8 O^ttmL, «/h*7B$HI©SST«»2©=i 

[003 6] mmWB ) *«W©»6<DHJ6«(c*$W 

014tCfcl^r, M0I C9EJ, rs^mffCC^g 
S£3ft£S^90, fH»I C9fc«**E*tt*&T*« 
iP9 1 v X-/7f>^3^t>t7t^92, 

4. ^/J^^BSfgj^ST-SS^g 5£WU 3 

^iMWt^ a ilWS^ 9 5tC«n>f r >1f9 5 0 <t 
&£i9 5 l(D3fe?iJ@IB*5«3K3n, 1^7WlTo f 
f (MIN) &ffim<DW£ic3tnZtitc^>"f>y-Q 5 
0#fii/t9 5 l«CJ:^rtt*3nSI9IBI«:j:ori?ae3 

CD h 5^**«**flKB*EV f b «c£»T*«ta8 
2i, mmWKVf b*^-^ccswr«^9 5«:»jB 
MEEV f bCCj£Gte«a*ift"f NPN h^>^X£9 4 50 
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0<tffil/t9 4l£gM&T*. 

[0 0 3 7 ] «±0«J««: J: 0 . ftitM^CCfct:? * h * 
^776©h7 V fb^ 

_bP^U NPN h7>lsZ2 9 4r0&mbm*£lCl3:2> 
±. t£$x9 4 1 *^LT«at#iSfctt. COWSft^n^T 5 
>if9 5 0C0^B#ra^S^-ri:^tCg|j< e l!P*> k ^/h 
t7B^To f f (M I N> 

[0 0 3 8 ] feLbOcfc 5 CC*«Hitt. ? WfHlftffi 

[0039] (iete«7) xftwi^^sweartt 
[ o o 4 o ] m i 5 ct*5t>T. i (^A^estm^. 2 « 

h\ 5 1(^it?-3-^, 5 2^ffi^^>f r >^r^> 

F4 lM42t¥»fa-^5 1 tmtf^^f> 
-9*5 2 ir8*¥flH, fififB^BJ*B»WEE*«l&-r 

^LT»a«#*ui*-r-5. 1 oj*w»iaiBr*o, st 

I CC*4. Ott. 3*>«BE(cSBttS4i4 

^100, $«iSJ(iIS8 1 0 tc*jS«E*«*&-r*JSS^ 1 

0 1, X^^>^34t^7t5ffi^l0 2, 
J^l 0 7£«tt3ft*ffi^-l 0 3, n>r r >1fl08 
^S^n^l0 4. JffiKl 0 9£g^3n*SsB 1 

10 5, 7 ^ h ^77 7 7 6 ^i^ntf Ifl^^Sl 
t5S^10 6^l, SS^l 0 6^6oa2UJ«Sfc** 

-r^>f r >1f 1 0 8©^E. BP%3S^1 0 4cr>mEEiJt 

Kiuris^ 1 0 2^6a*3*i5a*^i/^*i«isifir 

^> 0 3>f >t 1 0 8 0iE^^lW^*t, P^SP»j1 
«3EJ:0fit^c«^l 0 2^6HJA^*lB*t* 
*>CDiT^ 0 £/c. ffl^F-l 0 3SCWST-1 0 56cgaftS 

n^J&ttffliciEDr, -en-en^^^^ 1 0 8cD5tm 

WB»«0>&<ft&fc<Di-r4. ^^"C, ffi5xl0 7, 
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rOxVlM 0 8, ffital 0 9 (D^MB^ <fc *) > 

Cc k Yljy'vl 6(0 h 5>^X£^£'J§iimEV 

SrttTSH 1 1 0 5K;J§itmi£V f bKj££fcm«*8fc-r 
NPN h^>5^^^9 40ifi!S94 1 
[0 04 1 ] «±OJ:5«:«JaE<t-r4C<ktC<J:»5, 

iiiEVfb^U NPNF7>yX^940^ 10 
tg»M^C&^<b, fflK9 4 1 «r^Lr«**s»ti, C 

[0 042] «±<D<fc ^tc^06«tcj:ti«, «#<DX 

[0043] &*5. 31 1 <DSISfi«*>6a7 ©SQSfflKCfc 

2^ffljCC«fi£U h*^77 6t^tt 

-Y/* 3P ^«EE*^¥»Lr»^*i4iffit«ffi*«l»l , r 

*aj*»ffiEo*B3f3EfbS-a:4*afc*4. C tit IB 
SWcctt»i|ilB«ffl^ia8S«EE o*«KDLn^©-c 30 

[0 044] 

ftBttttSl 4 1**182 1 4Wtc«Mk3tie^^ ? 

2*«»C»£**7 5-fJ'<»*«EE* 

<hffl*r3>^>1f4, ffi*tt»*EE*«ftar*«k»lHB 40 
4 . ttftlBB* 6©»Jl«#«<:»^Cir fifif*«W2 £ 

*<< vmtt * > 3 tt*DBB*> 6 <dmbb«# 

^^^>B»iB«ttjers«ll3«Wi > «M«lBB4« 

* > m*<D * - > * >«**<s^ l xi&wsttim 

fir. S6KJ:»)W«»*T*ff©ac3ett*«fi»-&C4 50 
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[HI] *m$<om 1 <^Q6WCC*5W 4XY^>« 
[B2]gl ©IQfeWCfctf ^ -;f> ^WHSS*© 
[S3 ] gn©J6teWtc*5tt**-Y ^^>^«SEKKCD 

[H5] *»W©»r2<D«fc««:*j6**x^9^>y* 
[06] »2©Wfc«R:4fW4^^ 9^>^«BH«© 

[B7J »2(D*HS«tc*yW4^^y^>y«BiaBO 
«S SEE 4 BtfPB*fffl © HffiH 

[H8] #»?8©»r3<o*JS««:*jct&x-/ 9*>y« 
flBR»DM9PBRK) * ? BSMKEBBoBBwaa 

[H9] »3©JWW*c*jW4;*-f ^>^ma§»iggcD 
MOBB® * ? BmR3£BB0S8H&£B 
[HI 0] #3 JbW 5*-* **>y**»« 

cemhme 4«/M- ? mm<DM&m 
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